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Table S1 Physical and chemical properties of the catalyst.

Ni particle size (nm)
Catalyst

SBET
a 

(m2·g-1)
by XRDb by TEM

Ni/CAH-C 65 20 80–110

a surface area, derived from BET equation;

b crystal size of Ni, derived from XRD by Debye–Scherrer equation;
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Fig. S1 N2 adsorption-desorption isotherms (A) and pore-distribution curves (B) of the samples: (a) 

A, (b) Ni/A-I, (c) AH, (d) Ni/AH-I, (e) Ni/AH-C, and (f) Ni/CAH-C. (For clarity, the isotherms of 

Ni/A-I, AH, Ni/AH-I, Ni/AH-C and Ni/CAH-C were vertically shifted curve by 20, 40, 100, 140, 

180, respectively).
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Fig. S2 The XRD pattern of the Ni/CAH-C
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Fig. S3 TEM image of the Ni/CAH-C.

100 nm



6

300 400 500 600
0

20

40

60

80

100

C
O

 c
on

ve
rs

io
n 

(%
)

Temperature (oC)

(a)
0.1 MPa
30000 mLg-1h-1

300 400 500 600
0

20

40

60

80

100

0.1 MPa
30000 mLg-1h-1

(b)

C
H

4 s
el

ec
tiv

ity
 (%

)

Temperature (oC)
300 400 500 600

0

20

40

60

80

100

0.1 MPa
30000 mLg-1h-1

(c)

C
H

4 y
ie

ld
 (%

)

Temperature (oC)

300 350 400 450 500 550
0

20

40

60

80

100

3.0 MPa
30000 mLg-1h-1

C
O

 c
on

ve
rs

io
n 

(%
)

Temperature (oC)

(d)

300 350 400 450 500 550
0

20

40

60

80

100

3.0 MPa
30000 mLg-1h-1

(e)

C
H

4 s
el

ec
tiv

ity
 (%

)

Temperature (oC)
300 350 400 450 500 550

0

20

40

60

80

3.0 MPa
30000 mLg-1h-1

(f)

C
H

4 y
ie

ld
 (%

)

Temperature (oC)

Fig. S4 Catalytic properties of the Ni/AH-C: (a) (d) CO conversion, (b) (e) CH4 selectivity, and (c) 

(f) CH4 yield.


